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(54) SUBSTRATE FOR FORMATION OF SPECIAL PATTERN, AND METHOD OF MANUFACTURE 
OF SUBSTRATE 



(57) [The present Invention] is a substrate for form- 
ing a patterned thin film by causing a specific fluid to 
adhere. More particularly this substrate comprises a 
pattern formation region (10) that is pattemed in a spe- 
cific shape in order to form a film. This pattern formation 
region (10) is constituted such that an affinity region 
(110) having an affinity to the fluid is disposed according 

FTG.l B 



to specific rules within a non-affinity region (111) not 
having an affinity to the fluid. The fluid can be uniformly 
made to adhere to the required region, without spread- 
ing out too much or splitting up, allowing a uniform thin 
film to be formed. 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to changing the shape of a universal substrate, and more particularly to the 
improvement of a substrate suited to bonding a liquid phase material in a specific pattern. 

BACKGROUND AFTT 

10 [0002] Substrates called universal substrates have been around for some time. These substrates had spotted cop- 
per film regions to which solder adhered well, with these regions laid out in a regular pattern. It was possible with these 
universal substrates to solder or othenwise fix parts in any desired position on the substrate. The various parts were 
connected to other parts via lead wires, or were wired to each other by solder continuously applied by soldering iron in 
the copper film region. 

15 [0003] A certain amount of a fluid must be uniformly bonded over the entire pattern formation region in order to form 
a thin film in the shape of a pattern having a specific surface area. The above-mentioned universal substrates, however, 
were not well suited to such applications. 

[0004] Accordingly, to bond this specific amount of fluid to a pattern formation region of a specific surface area, it 
was, of course, necessary to form a bank (dividing member) along the outer periphery of the pattern formation region 
20 so that the fluid would not run out of the pattern formation region, and to keep the fluid from running out of the pattem 
region until it solidified. 

[0005] A thin film formation method that Involved the formation of a bank, however, had numerous drawbacks; 
namely, the trouble it took to form the bank, the excessive bumpiness of the substrate surface resulting from the bank, 
and the necessity to select a bank material that would work with both the substrate surface and the fluid. 

25 

DISCLOSURE QF THE iNVgNITION 

[0006] In order to solve the above problems, the inventors conceived a method for forming a specific pattern with 
which it is possible to cause a certain amount of fluid to adhere uniformly without the use of a dividing member or the 
30 like within a pattern region of a specific shape. 

[0007] A first object of the present invention is to provide a substrate to which a suitable amount of fluid will adhere 
in a pattern formation region of a specific surface area. 

[0008] A second object of the present invention is to provide a method for manufacturing a substrate to which a suit- 
able amount of fluid will adhere in a pattern formation region of a specific surface area. 

35 [0009] An invention that achieves the first object is a substrate for forming a patterned thin film by causing a specific 
fluid to adhere, comprising a pattern formation region patterned in a specific shape for forming the film. This substrate 
for forming a specific pattern is characterized in that the pattern formation region is constituted by the disposition 
according to specific rules of an affinity region having an affinity to the fluid within a non-affinity region not having an 
affinity to the fluid. For example, this substrate is constituted by the disposition of the pattern formation region by a plu- 

40 rality of specific rules. Alternatively, the pattern formation region is formed in a specific graphic shape. 

[0010] The "fluid" here is not only an ink. but any medium whose viscosity allows it to be discharged from a nozzle 
and which can be used in industrial applications. This fluid may be water-based or oil-based. It may also be a colloidal 
mixture. "Having an affinity" means that the contact angle with respect to the fluid is relatively small, while "not having 
an affinity" means that the contact angle with respect to the fluid is relatively large. These two expressions are used in 
' 45 contrast to each other for the sake of convenience in order to illustrate the behavior of the film with respect to the fluid. 
The above-mentioned "affinity region" or "non-affinity region" can be laid out in a spotted pattern, a mosaic pattern, a 
striped pattern, or any another pattern. The shape of the individual regions may be circular, triangular, rectangular or 
another such polyhedral shape, or linear. There are no restrictions on the size of the individual regions. 
[0011] An invention that achieves the second object is a method for manufacturing a substrate for forming a pat- 

50 terned film by causing a specific fluid to adhere, comprising the steps of: 

a) forming a paraffin layer by applying a paraffin coating to a base, and 

b) removing the paraffin layer from an affinity region having an affinity to the fluid by supplying energy along this 
affinity region such that the affinity region is disposed according to specific rules within a non-affinity region not hav- 

55 ing an affinity to the fluid in a pattern formation region in which the patterned film is formed. 

[0012] .Another invention that achieves the second object is a method for manufacturing a substrate for forming a 
patterned film by causing a specific fluid to adhere, comprising the steps of: 
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a) forming a metal layer from a specific metal on a base. 

b) removing the metal layer by supplying energy to the region other than the pattern formation region in which the 
patterned film is formed. 

c) removing the metal layer from a non-affinity region not having an affinity to the fluid by supplying energy along 
5 this non-affinity region such that an affinity region having an affinity to the fluid is disposed according to specific 

rules within the non-affinity region in the pattern formation region, and 

d) immersing the base from which the metal has been selectively removed in a mixed liquid containing a sulfur com- 
pound. 

10 [001 3] The above-mentioned sulfur compound preferably has the opposite property from that of the base surface 
in regard to affinity to the fluid. 

[0014] Another invention that achieves the second object is a metfiod for manufacturing a substrate for forming a 
patterned film by causing a specific fluid to adhere, comprising the steps of: 

15 a) masking [a base] with a mesh mask that covers the region other than a pattern formation region in which the pat- 
terned thin film is formed and also covers a non-affinity region not having an affinity to the fluid such that an affinity 
region having an affinity to the fluid is disposed according to specific rules within the non-affinity region in the pat- 
tern formation region. 

b) plasma-working the base covered with the mesh mask, and 
20 c) performing a modification treatment on the molecules dissociated by the plasma working. 

[001 5] Yet another invention that achieves the second object is a method for manufacturing a substrate for forming 
a patterned film by causing a specific fluid to adhere, comprising the steps of: 

25 a) masking [a base] with a mesh mask that covers the region other than a pattern formation region in which the pat- 
terned thin film is formed and also covers a non-affinity region not having an affinity to the fluid such that an affinity 
region having an affinity to the fluid is disposed according to specific rules within the non-affinity region in the pat- 
tern formation region, and 

b) performing a modification treatment on the mesh-masked base by irradiating it with ultraviolet rays. 

30 

[0016] Another invention that achieves the second object is a method for manufacturing a substrate for forming a 
patterned film by causing a specific fluid to adhere, comprising the steps of: 

a) forming a thin film from a material having an affinity to the fluid on a base furnished with a surface not having an 
35 affinity to the fluid, 

b) providing a photoresist that covers an affinity region having an affinity to the fluid such that the affinity region is 
- disposed according to specific rules within a non-affinity region not having an affinity to the fluid in a pattern forma- 
tion region in which the patterned film is formed, and 

' c) etching the base on which the photoresist has been formed and etching the region other than the region where 
40 the photoresist Is provided. 

[001 7] Stili another invention that achieves the second object is a method for manufacturing a substrate for forming 
a patterned film by causing a specific fluid to adhere, oonrtprising the steps of: 

45 a) applying a charge to the entire surface of a base. 

b) cfissipating the charge by applying energy to the region other than a pattern formation region in which the pat- 
terned thin film is formed. 

c) dissipating the charge of a non-affinity region not having an affinity to the fluid such tfiat an affinity region having 
an affinity to tiie fluid is disposed according to specific rules within the non-affinity region in the pattern formation 

so region, and 

d) bonding a specific substance to the affinity region where the charge was not dissipated. 

[0018] Still another invention that achieves the second object is a method for manufacturing a substrate for forming 
a patterned film by causing a specific fluid to adhere, comprising the step of: 

55 

forming an affinity film in an affinity region having an affinity to the fluid such that the affinity region is disposed 
according to specif k: rules within a non-affinity region not having an affinity to the fluid In a pattern formation region 
in which the patterned thin film is formed. 
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[001 9] It is preferable here to employ an ink jet method to form the patterned film from a fluid on the substrate. First, 
the fluid that serves as the material for the film is supplied to a cavity desgned so that it can be filled with a fluid from 
an ink jet recording head. Voltage is then applied to a piezoelectric element designed such that a volumetric change 
can be effected in the cavity, and droplets of fluid are discharged from a nozzle so that the fluid will adhere evenly over 
5 the.entire surface of the pattem formation region. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

10 

Rg. 1 is the substrate in Embodiment 1 , with A being a plan view and B a cross section thereof; 
Fig. 2 Is an example of the disposition of the affinity region and non-affinity region in the pattern formation region of 
the substrate in Embodiment 1, where A is a square pattern, B is a variation thereon, C is a circle pattern. D is a 
variation thereon, E is a triangle pattern, F is a variation thereon, and G is a line patternl"^^ 
15 Rg. 3 is a plan view of a substrate illustrating a variation on the shape of the pattern formation region; 

Rg. 4 is a diagram illustrating the operation of the substrate in Embodiment 1 . with A being a spotted pattern and 
B a linear pattern; 

Fig. 5 is a cross section of when droplets are discharged onto an ordinary substrate, with A being immediately after 
discharge and B after drying; 

20 Rg. 6 is a plan view of when droplets are discharged onto an ordinary substrate, with A being immediately after 
discharge and B after drying; 

Rg. 7 is the method for manufacturing a substrate in Embodiment 2; 
Rg. 8 is the method for manufacturing a substrate in Embodiment 3; 
Rg. 9 is the method for manufacturing a substrate in Embodiment 4; 
25 Rg. 10 is the method for manufacturing a substrate in Embodiment 5; 
Rg. 1 1 is the method for manufacturing a substrate in Embodiment 6: 
Rg. 12 is the method for manufacturing a substrate in Embodiment 7; and 
Rg. 1 3 is the method for manufacturing a substrate in Embodiment 8. 

30 BEST MODE FOR CARRYING OUT THE INVENTION 

[0021 ] Embodiments of the present invention will now be described through reference to the figures. 
Embodiment 1 

35 

[0022] Embodiment 1 of the present invention relates to a substrate structure suited to the formation of a specific 
pattern. Figure 1 shows the appearance of the substrate in Embodiment 1 . Figure 1 A is a plan view, and Figure 1 B is a 
cross section along the A- A line in Figure 1 A. As shown in Figure 1 A. the substrate 1a of Embodiment 1 has a pattem 
formation region 10 disposed in a pattern within a pattern non-formation region 11 on the pattern formation side of a 
40 base. The pattern formation region 10 is the region in which a tiiin film is formed by causing a specific fluid to adhere. 
The pattern non-formation region 1 1 is the region in which this thin film is not formed. The pattern non-formation region 
1 1 becomes a region in which the tese surface itself is exposed if the base is formed from a material that exhibits no 
affinity to the fluid. 

[0023] The pattern formation region 1 0 consists of affinity regions 110 having an affinity to the fluid, disposed alter- 
45 nately with non-affinity regions 1 1 1 not having an affinity to tiie fluid. The alternating disposition of the affinity regions 
1 10 and non-affinity regions 1 1 1 allows tiie fluid to be bonded in suitable amounts. Alternatively, the entire pattern for- 
mation region may consist of just an affinity region 110. 

[0024] The affinity regions 1 10 can be disposed in a pattern in which square regions are touching each other as in 
Rgure 2A. or in a pattern in which square regions have a specific spacing between them as in Figure 2D. They can also 

so be disposed in a pattem in which circular regions are touching each other as in Rgure 2B, or in a pattern in which cir- 
cular regions have a specific spacing between them as in Figure 2E. They can also be disposed in a pattern In which 
triangular regions are touching each other as in Figure 2C, or in a pattern in which triangular regions have a specific 
spacing between them as in Figure 2F Anotiier possible pattern consists of parallel lines as in Rgure 2G. In addition to 
these, any other polyhedral shapes, in-egular shapes, or the like can be utilized. 

55 [0025] Whether or not affinity is exhibited here is determined by the properties of the fluid with which tiie pattern is 
to be formed. For instance, if the fluid is one that includes polar molecules, such as water, then the surface region hav- 
ing polar groups will exhibit an affinity, while the surface region not having polar groups will not exhibit an affinity. Con- 
versely, if tiie fluid is one that does not include polar molecules, such as many organic media, tiien tiie surface region 
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having polar groups will not exhibit an affinity, while the surface region not having polar groups will exhibit an affinity. 
Which fluid to use is determined by what kind of material will be used to form the thin film. In this embodiment, the pat- 
tern non-formation region 1 1 is the material of the base so that it will not exhibit an affinity to the fluid. The non-affinity 
regions 1 11 of the pattern formation region 10 are portions where the surface of the base is exposed, just as with the 
5 pattern non-formation region 1 1 . 

[0026] Table 1 shows examples of the materials that can be used as the pattern non-formation region 1 1 and non- 
affinity regions 111, and materials that can be used as the affinity regions 1 1 0 in this embodiment. 



Table 1 



Constituent element 


When the fluid contains polar mole- 
cules 


When the fluid does not contain 
polar molecules. 


Pattern non-formation region 1 1 Non- 
affinity regions 111 


Bakeiite. polyester, polyethylene. 
Teflon, PMMA. polypropylene, vinyl 
chloride 


polyvinyl alcohol, polyacrylic acid, 
nylon, glass 


Affinity regions 110 


sulfur compounds having OH groups, 
silane coupling agents having OH, 
COOH. NH2. or other such groups 


sulfur compounds having alKyt 
groups, organic compound films 
(such as paraffin) 



[0027] The shape, disposition, size, and so forth of the pattern formation region 10 can be set as desired according 
to the intended application. The pattern formation region 10 shown in Figure 1 A consists of squares disposed in a reg- 
ular pattern. Naturally, in addition to square, the shape of the pattern formation region may also be another polyhedral 
25 shape, circular, or an irregular shape. The pattern formation region 1 0 may also be formed into graphics, such as char- 
acters or symbols, as shown in Figure 3. This applies to when a thin film of the fluid is made to adhere in the shape of 
characters, symbols, and so on. The disposition of the pattern formation region need not be regular, and may instead 
be irregular. There are no particular restrictions on the size of the pattern formation region, and this region can be var- 
iously increased or decreased in size. 

30 

Operation of the Invention 

[0028] Figures 5 and 6 show how the droplets adhere to a conventional substrate. Figure 5A is a cross section of 
when a plurality of droplets 12 are discharged onto a base ICQ, and Rgure 6A is a plan view thereof. If the droplets 12 

35 are continuously discharged onto a base on which a pattern formation region has not been formed as in this embodi- 
ment, then upon impact the droplets 12 spread out as a result of surface tension, and adjacent droplets 12 join together 
as shown in Figure 5A. Since there is no tx>undary whatsoever for impeding this spreading of the droplets 12. the pro- 
files of the droplets spread out beyond the spreading that occurs upon impact, as shown in Figure 6A. If the fluid has a 
low solvent content, it will solidify while its profile is still spread out. making it difficult to form a fine pattern. If the solvent 

40 content is high, the solvent conrponent in the droplete will be removed when the droplets are dried, and the droplets will 
shrink in the position where they landed. Since there are no restrictions on the adhesion position, the droplets 12 that 
had initially linked together will split apart again and form islands 1 2b, as shown In Rgures 5B and 6B. [A film] that splits 
up into the islands 1 2b will not work as a pattern. 

[0029] The operation of the substrate la in the pattern formation region 10 of this embodiment will be described 
45 through reference to Rgure 4. Figure 4A shows the form of the droplets on the substrate when droplets of fluid have 
adhered to the pattern in Figure 2A. Rgure 48 shows the form of the droplets on the substrate when droplets of fluid 
have adhered to the pattern in Figure 2Q. For both of the patterns in Figures 4A and 4B. we will assume that the drop- 
lets are bonded along a line L3 t^y an ink jet method. 

[0030] As shown in Rgure 4A. the droplets 1 2 that land on the substrate spread out sufficiently in the affinity regions 
so 110. They are rejected, however, by the non-affinity regions 111. and are drawn into the adjacent affinity regions 1 10 
through surface tension. Therefore, after they are tfuts drawn by the action of their surface tension, the droplets 12 only 
adhere to the affinity regions 110. as shown in Rgure 4A. Even though the direction in which the droplets are dis- 
charged from the head may vary somewhat as long as the droplets 12 land in a specific width from lines L2 to L4. they 
will always adhere in the affinity regions 1 10 between lines L2 and L4. Since the affinity regions 1 10 are separated from 
55 one another, or only touch at points, the droplets 1 2 that are in a single affinity region 1 1 0 will not infiltrate adjacent affin- 
ity regions 110 unless they land directly thereon. Since affinity regions 1 10 bearing droplets 12 are always touching or 
just slightly away next to [other] affinity regions 1 10 bearing droplets 12, the droplets 12 link together through surface 
tension. Therefore, the droplets 12 link up along the path where they land, forming a contiguous pattem. Since tiie affin- 
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ity regions 1 10 bearing droplets 12 are completely filled with droplets, adjacent droplets that have linked together do not 
separate when the droplets are dried. 

[0031] As can be understood from the above, with the pattern formation region 10 formed as in this embodiment, 
the fluid spreads out sufficiently in the region to which it adheres, but spreads no further. In other words, just the right 

5 amount of fluid adheres. As to the pattern layout of the affinity regions 1 1 0, it is preferable for the individual patterns to 
be in point contact with one another. If the individual patterns are touching and linked completely, surface tension can- 
not be impeded at the affinity region boundaries, and there is the danger of uncontrolled infiltration by the droplets to 
adjoining affinity regions. Conversely, if the pattern spots are too far apart, this will impair the continuity of the droplets 
and lead to separation of the droplet pattern. 

10 [0032] Meanwhile, with the linear pattern in Figure 4B, the droplets 1 2 land along the line L3, and adjacent droplets 
12 link up. With this linear pattern, as long as the droplets 12 land between lines L2 and L4, they will be absorbed into 
the linking of the droplets centered on line L3, and the droplets will not spread out beyond the width from line L2 to line 
L4. Since line L3 is continuous, there will be no interruption in the droplet pattern as long as the droplets 12 land so that 
they overlap. 

15 [0033] When a pattern is formed using the substrate lI^J in this embodiment, any method that allows a fluid to 
adhere to the base surface can be applied. For instance, besides bonding by ink jet method, various coating methods 
such as spin coating, roll coating, die coating, and spray coating can also be applied. Because the substrate in this 
embodiment is structured such that a suitable amount of fluid will adhere, the fluid adheres evenly to the pattern forma- 
tion region 1 0, but does not adhere to the pattern non-formation region 1 1 , allowing the adhesion of the fluid to conform 

20 to the pattern. It is possible to form a thin f am matching the pattern formation region by subjecting the adhering fluid to 
a heat treatment or the like to evaporate the solvent and produce a thin film. 

[0034] As discussed above, this Embodiment 1 allows a suitable amount of fluid to adhere in the pattern formation 
region, and the fluid does not adhere in the pattern non-formation region, so it is possible to form a thin film matching 
the pattern formation region. 

25 

Embodiment g 

[0035] Embodiment 2 of the present invention relates to a method for manufacturing the substrate described in 
Embodiment 1 above, in which paraffin or another such organic substance was used. 
30 [0036] The manufacturing method of this embodiment will be described through reference to Figure 7. Rgure 7 
illustrates the substrate manufacturing process of the present invention in cross sections. 

[0037] Paraffin layer formation step (Figure 7A): The paraffin layer formation step is a step for forming a paraffin 
layer 101 by coating the base 100 with paraffin. The base 100 is selected according to the fluid, that is. based on 
whether is has an affinity or does not have an affinity (hydrophobic, lipophilic) to the fluid. If the fluid contains no polar 

35 molecules, then a hydrophilic base 100 is used. If the fluid contains polar molecules, then a hydrophobic material is 
selected for the base 100. Figure 7 shows the pattern formation when the fluid contains no polar molecules, in which 
case a hydrophilic material is used for the base 100. For example, the base 100 is made from poly-4-vinylpyrrolidone, 
polyethylene oxide, polyvinyl alcohol, cellulose, polyvinyl acetate, or the like. Roll coating, spin coating, spray coating, 
die coating, bar coating, or various other coating methods, or various printing methods, transfer methods, or the like can 

40 be applied for the formation of the paraffin layer 1 01 . 

[0038] Energy supply step (Figure 78): The mask formation step^^^ is a step in which the paraffin is evaporated by 
supplying energy to that part of the paraffin layer 1 01 comprising the pattern non-formation region 1 1 and the non-affin- 
ity regions 1 1 1 in the pattern formation region 10 when the fluid contains no polar nrrolecules. Three types of energy are 
possible; optical, thermal, and optical and thermal [together], but the use of laser light is preferred for removing paraffin 

45 from a specific fine region. The paraffin may be evaporated by being irradiated with short-wavelength laser light, for 
exannple. 

[0039] The aforementioned manufacturing step enables the paraffin layer 101 to remain in the affinity regions 1 10 
of the pattern formation region 10. Adhesion of a non-polar molecule-containing fluid to the substrate will occur only in 
the pattern formation region 10. When a fluid to be adhered contains polar molecules, then supplying energy only to the 
so affinity regions 1 10 of the pattern formation region 10 will remove the paraffin. It is thereby possible to cause adhesion 
of polar molecule-containing fluids in the affinity regions 1 10 only 

[0040] If the base 1 00 is formed from a material that exhibits an affinity to the fluid, then it is manufactured so that 
the paraffin will remain in the pattern non-formation region 1 1 and in the non-affinity regions 1 1 1 of the pattern formation 
region 10. If the base 100 is formed from a material that exhibits no affinity to the fluid, then it is manufactured so that 
55 the paraffin will remain in the affinity regions 1 10 of the pattern formation region 10. 
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Embodiment 3 

[0041] Embodiment 3 of the present invention relates to a method for manufacturing the substrate described in 
Embodiment 1 above. In particular, this embodiment involves the use of a self-aggregating single-molecule film of a sul- 
5 fur compound. 

[0042] . In this embodiment, a metal layer is provided to a base, and this product is immersed in a solution containing 
a sulfur compound to form a self -aggregating single-moiecule film. The sulfur compound is made up of molecules hav- 
ing mercapto groups. This sulfur compound is dissolved in a 1 to 10 mM ethanol solution. A substrate on which a film 
of metal has been formed is immersed in this solution and allowed to stand for about an hour at room temperature, 

10 whereupon the sulfur compound spontaneously aggregates on the surface of the metal film. The atoms of metal and 
the sulfur atoms are covalently bonded, forming a single-moiecule film of sulfur molecules two-dimensionally oyer the 
surface of the metal. The thickness of this film will vary with the molecular weight of the sulfur compound, but is about 
10 to 50 angstroms. The self -aggregating single-molecule film can either be made to have or not to have an affinity to 
the fluid, as desired, by adjusting the composition of the sulfur compound. 

75 [0043] A thiol compound is favorable as the sulfur compound. Thiol compound", as used here collectively refers to 
organic compounds having mercapto groups (R-SH. where R is an alkyi group or other hydrocarbon group, and -SH is 
a mercapto^'*' group) . 

[0044] Table 2 shows the typical compositions of thiol compounds having ian affinity to a fluid, divided into a case 
when the fluid contains polar molecules and a case when no polar molecules are contained, n and m are natural num- 
20 bers. 



Table 1 





Fluid contains polar molecules 


Fluid does not contain polar mole- 
cules 


Conrposition of sulfur compound 


Sulfur compounds having OH groups 
or CO2H groups. H02C{CH2)nSH. 
HO(CH2)nSH. etc. 


Linear alkanethiol expressed by 
CnH2n+2SH» fluohne compound 
expressed by CF3(CF2)m(CH2)nSH 


Composition of substrate 


Polyvinyl alcohol, polyacrylic acid, 
nylon, glass 


Bakelite, polyester, polyethylene. 
Teflon. PMMA. polypropylene, vinyl 
chloride 



35 [0045] As can be seen from Table 2, the sulfur compound single-molecule film can be made to have an affinity to 
polar molecules or to have an affinity to non-polar molecules, as desired, by varying the composition. Figure 8 illustrates 
the substrate manufacturing process in this Embodiment 3 in cross sections. 

[0046] Metal layer formation step (Rgure 8A): The metal layer formation step is a step in which a metal layer 102 is 
formed on the base 100. The base 100 is selected according to the fluid, that is, based on whether is has an affinity or 

40 does not have an affinity (hydrophobic, lipophilic) to the fluid. If the fluid contains no polar molecules, then a hydrophilic 
k>ase 100 Is used. If the fluid contains polar nrolecules. then a hydrophobic material is selected for the base 100. 
Because of its chemical and physical stability, gold (Au) is preferred as the metal layer 102. In addition to gold, any metal 
that chemically adsorbs a sulfur compound may be used, such as silver (Ag). copper (Cu), indium (In), or gallium- 
arsenic (Ga-As). A known technique such as wet plating, vacuum vapor deposition, or vacuum sputtering can be used 

45 as the method for forming the metal layer 102. There are no particular restrictions on the type of metiiod. however, as 
long as it is a film production method that allows a tiiin film of metal toj^e formed uniformly in a specific thickness. The 
role of the metal layer is to fix the sulfur compound layer, so the metal layer itself may be extremely thin. Accordingly, it 
may be formed in a thickness of about 500 to 2000 angstroms. 

[0047] Depending on the base 100. the adhesion between the metal layer 102 and the base 100 may be poor. In 
so such a case, an interlayer is formed between the base 1 00 and the metal 1 02 in order to improve adhesion t^etween the 
base and the metal layer. This interiayer is a rnaterial that increases the bonding strength between the base 100 and 
the metal layer 102. with favorable examples including nickel (Ni). chromiurn (Cr), tantalum (Ja)}^ and alloys of these 
(such as Ni-Cr). If an interiayer is provided, the bonding strength will be higher between the base 100 and the metal 
layer 102. and the sulfur connpound layer will be more resistant to peeling as a result of mechanical abraaon. When an 
55 interiayer is formed under the metal layer 102. it is formed, for example, by applying chromium in a tiiickness of 100 to 
300 an^troms ksy vacuum sputtering or ion plating. 

[0048] .Pattern forma"tion step (Rgure 88): In the pattern formation step, metal is evaporated by applying energy to 
part of the metal layer 1 02 formed on the base 1 00. If the fluid contains polar molecules and the base 1 00 is hydropho- 
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bic. or if the fluid does not contain polar molecules and the base 100 is hydrophilic. then the energy is supplied to the 
pattern non-formation region 1 1 and to the non-affinity regions 1 1 1 in the pattern formation region 10. If the fluid does 
not contain polar molecules and the base 100 is hydrophobic, or if the fluid contains polar molecules and the base 100 
is hydrophilic. then the energy is only supplied to the affinity regions 1 1 0 in the pattern formation region 10. Light is pref- 
5 arable as the energy, and laser light which can supply a high level of energy with a short wavelength is particularly favo- 
rable. A pick-up 200 is moved along pattern of the affinity regions or the non-affinity regions while emitting laser light. 
The metal that fomis the metal layer 102 Is evaporated from the region Irradiated with the laser light, so the base 100 
is exposed here. 

[0049] Sulfur compound immersion step (Figure 8C): The sulfur compound immersion step is a step in which the 
10 substrate, including the metal layer from which part of the metal has been removed, is immersed in a solution of a sulfur 
compound to form a self-aggregating single-molecule film 103. First, a solution is readied by dissolving a thiol com- 
pound of the composition used for the self-aggregating single-molecule film 103 in an organic solvent such as ethanol 
or Isopropyl alcohol. For instance, if the fluid contains polar molecules and the self-aggregating single-molecule film 103 
Is to be made into the affinity regions 1 10, then a hydrophilic sulfur compound solution is manufactured using a sulfur 
15 compound having OH or COgH groups. If the fluid does not contain polar molecules and the self-aggregating single- 
molecule film 103 is to be made into the affinity regions 1 10, then a hydrophilic sulfur compound solution is manufac- 
tured using a sulfur compound having alkyi groups. The base 100 that has been patterned with the metal layer 102 is 
then immersed in this solution. The immersion conditions comprise a sulfur compound concentration in the solution of 
0.01 mM, a solution temperature of from normal temperature to about 50*»C. and an immersion time of about 5 to 30 
20 minutes. During the immersfon treatment, the solution is agitated or circulated in order to form the sulfur compound 
layer more uniformly. 

[0050] The sulfur molecules will aggregate on their own and form a single-molecule film if the metal surface is just 
kept clean, so this step does not require strict management of the conditions. Upon completion of the immersion, a sin- 
gle-molecule film of sulfur molecules having strong adhesion to just the surface of the metal is formed. 
25 [0051] Rnally. the solution adhering to the base surface is washed away. Since the sulfur compound molecules 
adhering to portions other than the metal are not covalently bonded, they are easily washed away with a rinse of ethyl 
alcohol or the like. 

[0052] The above steps result in the manufacture of a substrate 1 on which the self-aggregating single-molecule 
film 103 is formed in the affinity regions 1 10 in the pattern formation region 10. 

30 [0053] As discussed above, this Embodiment 3 involves the use of a self-aggregating single-molecule film of a sul- 
fur compound, allowing the manufacture of a substrate to which a liquid phase material can be stably bonded along a 
pattern. In particular, a self-aggregating single-molecule film of a sulfur compound is resistant to wear and has good 
physical and chemical resistance, making it suited to an industrial substrate. Appropriate selection of the sulfur com- 
pound allows the self-aggregating single-molecule film to be made either hydrophilic or hydrophobic according to the 

35 properties of the base. Furthermore, a fine pattern can be formed if laser light is used. 

[0054] If the base 100 is formed from a material that exhibits an affinity to the fluid, then the manufacture is such 
that a self-aggregating single-molecule film that exhibits no affinity remains in the pattern non-formation region 1 1 and 
in the non-affinity regions 1 1 1 in the pattern formation region 10. If the base 100 is formed from a material that exhibits 
no affinity to the fluid, then the manufacture is such that a self-aggregating single-molecule film that exhibits an affinity 

40 remains in the affinity regions 1 10 in the pattern formation region 10. 

Embodiment 4 



[0055] Embodiment 4 of the present invention relates to a method for manufacturing the substrate of Embodiment 
45 1 by plasma treatment. 

[0056] A plasma treatment Involves the surface modification of a substrate by performing a high-voltage glow dis- 
charge under a specific atmospheric pressure. When an insulating substrate such as glass or plastic is subjected to a 
plasma treatment, a crosslinked layer and a large number of unreacted groups are generated on the substrate surface. 
When these are exposed to the air or an oxygen atmosphere, the unreacted groups are oxidized and form carbonyl 

50 groups or hydroxyl groups. Because these are polar groups, they have an affinity to a fluid confaining polar molecules. 
On the other hand, most types of glass and plastic exhibit no affinity to a fluid containing polar molecules. Therefore, it 
is possible to produce affinity regions and non-affinity regions by selectively subjecting the pattern formation side of a 
substrate to a plasma treatment This embodiment is based on this principle, and involves creating affinity regions and 
non-affinity regions by subjecting only part of the region to a plasma treatment by tiie use of a mask. 

55 [0057] The siiDstrate manufacturing method of Embodiment 4 will now be described through reference to Rgure 9. 
[0058] Mask formation step (Figure 9A) : The mask foi-mation step is a step in which a mask 201 is applied over the 
base 100. A material with which unreacted groups will appear upon inradiation witii a plasma, [such as] a specific plas- 
tic, glass substrates whose surface has been coated with Teflon, and the like can be used as the base 100. The mad^ 
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201 is formed in a pattern such that the mask will cover only those regions of the base 100 that are to be made hydro- 
phobic. For instance, when a fluid containing polar molecules is used, the mask is provided so that the pattern non-for- 
mation region 1 1 and the non-affinity regions 1 1 1 in the pattern formation region 10 will be exposed. The mask can be 
formed from a variety of materials, such as exposure masks, emulsion masks, and hard masks. When an exposure 
5 mask is used, it is formed from chromium, chromium oxide, silicon, silicon oxide, an oxidation film, or the like by vacuum 
vapor deposition, sputtering, CVD. or another such process. 

[0059] Plasma irradiation step (Figure 9B): The plasma irradiation step is a step in which the base 1 00 to which the 
mask 201 has been applied is irradiated with a plasma 202. This plasma irradiation is carried out by glow discharge, in 
which a voltage of from several hundred to several thousand volts is applied using a neon transformer in argon gas of 
10 10"^ to 100 Pa, for example. Other methods that can be applied include forming a discharge plasma by inductive cou- 
pling or capacity coupling using a discharge power source in the radio frequency band, and forming a discharge plasma 
by supplying microwave power to a discharge cell by waveguide. 

[0060] This treatment generates ions, electrons, excited atoms or molecules, radicals, and so forth as active parti- 
cles in the plasma, and changes the molecular structure of the sur^ce of the base 100. In other words, a crossllnked 

15 layer and a large number of unreacted groups appear at the portion irradiated with the plasm 202. 

[0061] Surface modification step (Figure 9C): The surface modification step is a step in which the surface of the 
base 100 that has been plasma treated is modified through oxidation. The base 100. on which unreacted groups and a 
crosslinked layer have appeared as a result of the above-mentioned plasma treatment, is exposed to the air or an oxy- 
gen atmosphere. The unreacted groups on the base 100 surface are oxidized into polar groups 104, such as hydroxy! 

20 groups or carbonyl groups. These polar groups 104 are hydrophilic and therefore readily wetted by water. Meanwhile, 
the region that was masked and not plasma treated is not hydrophilic, being unmodified plastic. 
[0062] Therefore, the regions that were plasma treated become the affinity regions 110, while the regions not 
plasma treated become the non-affinity regions 1 1 1 or the pattern non-formation region 1 1 . 

[0063] Thus,* with this Embodiment 4, the molecular structure of part of the region that makes up the base is 
25 changed by plasma treatment, which allows a film with no affinity to be changed into a film with an affinity, so the sub- 
strate of Embodiment 1 can be provided without any new layer being formed. Because the composition is changed at 
the molecular level, this substrate is stable. 

[0064] If the base 100 is formed from a material that exhibits an affinity to the fluid, then the manufacture involves 
the plasma Irradiation of the pattern non-formation region 1 1 and the non-affinity regions 1 1 1 in the pattern formation 
20 region 10. If the base 100 is formed from a material that exhibits no affinity to the fluid, then the manufacture involves 
the plasma irradiation of the affinity regions 1 10 in the pattern formation region 10. 

Embodiment 5 

35 [0065] Embodiment 5 of the present invention relates to a method for manufacturing the substrate of Embodiment 
1 by ultraviolet irradiation. 

[0066] Uttraviolet irradiation can be used as a means for modifying the surface of a resin, just as the above-men- 
tioned plasma treatment can. If the substrate is formed from a resin such as polyester or polyethylene, or if it is covered 
with a thin film of these resins, because these resins are organic maaomolecules with no polarity, the surface thereof 

40 inherently has no affinity to a fluid containing polar molecules, but has an affinity to a fluid not containing polar mole- 
cules. However, if this resin surface is irradiated with ultraviolet rays, the surface is activated just as with the plasma 
treatment, and OH groups or GOOH groups appear. These groups are polar groups, so [the surface] ends up exhibiting 
an affinity to a fluid containing polar molecules. Affinity regions and non-affinity regions can be easily formed by using 
a mask to selectively irradiate with ultraviolet rays part of the pattem formation side of the substrate. 

45 [0067] The substrate manufacturing method of Embodiment 5 will now be descnbed through reference to Rgure 
10. 

[0068] Mask formation step (Figure 10A): The mask formation step is a step in which a mask 203 is applied over 
the base 100. A material with which unreacted groups will appear upon irradiation with a plasma, and particularly a 
plastic such as polyester or polyethylene, is used as the base 100. A substrate such as glass on whose surface is 

50 formed a thin film of one of these plastics can also be used. The ma^ 203 is formed in a pattern such that the mask 
will cover only those regions of the base 100 that are to be made hydrophobic. For instance, when a fluid containing 
polar molecules is used, the mask is provided so that the affinity regions 1 10 in the pattern formation region 10 will be 
exposed and all other regions will be covered. The mask can be formed from a variety of mat^ials. such as exposure 
masks, emulsion masks, and hard masks. When an exposure mask is used, it is formed from chromium, chromium 

55 oxide, silicon, silicon oxide, an oxidation film, or the lite by vacuum vapor deposition, sputtering. CVD. or another such 
process. 

[0069] Ultravioiet irradiation step (Figure 108): The uttraviolet irradiation step is a step in which the base 100 to 
which the mask 203 has been applied is irracfiated with ultraviolet rays. An ultraviolet lamp, for example, is used to per- 
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form this ultraviolet irradiation. This treatment excites the molecules and changes the covalent bond structure by aDoly- 
ing energy in the form of ultraviolet rays 204 to the macromolecular suilace of the base 1 00. As a result, a large number 
Of unreacted groups and a crosslinked layer appear in the exposed region of the base 100 irradiated with these ultravi- 
olet rays 204. 

J'''^'^^ modification step (Figure IOC): The surface modificatton step is a step in which the surface of the 
oase 100 that has undergone ultravfolet irradiation is modified through oxidation. When the base 100 on which unre- 
acted groups and a crosslinked layer have appeared as a result of the above-mentioned irradiation with the ultraviolet 
rays 204, is exposed to the air or an oxygen atmosphere, the unreacted groups on the base 100 surface are oxidized 
into polar groups 105. such as hydroxyl groups or cartoonyl groups. These polar groups 104 have an affinity to a fluid 
such as water that contains polar molecules ([i.e.. the groups are] hydrophilic) and therefore readily wetted by water 
Meanwhile, the region that was masked and not exposed retains its properties as a plastic. In other words, it exhibits 
no affinity to a fluid containing polar molecules. Therefore, the regions that undenwent ultraviolet irradiation become the 
affinity regions 110. while the regions that did not undergo ultraviolet irradiation become the non-affinity regions 1 11 or 
the pattern non-formation region 1 1 . / » 

[0071] Thus, with this Embodiment 5, the molecular stmcture of part of the region that makes up the base is 
changed by ultraviolet inadiation. which allows a film with no affinity to be changed into a film with an affinity, so the sub- 
strate of Embodiment 1 can be provided without any new layer being formed. Because the composition is changed at 
the molecular level, this substrate is stable. 

[0072] It the base 1 00 is formed from a material that exhibits an affinity to the fluid, then the manufacture involves 
the ultraviolet irradiation of the pattem non-formation regton 1 1 and the non-affinity regions 1 1 1 in the pattern formation 
region 10. If the base 100 is formed from a material that exhibits no affinity to the fluid, then the manufacture involves 
the ultraviolet mediation of the affinity regions 1 10 in the pattern formation region 10. 

Embodiment fi 

. ,^"*°^'"ent 6 of the present invention relates to a method for manufacturing the substrate of Embodiment 
1 Dy pnotolithography. 

l*i"T'*L J!"^ substrate manufacturing method of Embodiment 6 will now be described through reference to Figure 
1 1 . In the following description, we will assume that the base 100 exhibits no affinity to the fluid, and a layer that exhibits 
an affinity to the fluid is formed by photo-lithography in the affinity regions 110 in the pattern formation region 10 How- 
ever. If the base 1 00 does exhibit an affinity to the fluid, then a layer that exhibits no affinity to the fluid is formed by pho- 
tolithography in the pattern non-formation region 1 1 and in the non-affinity regions 1 1 1 in the pattern formation region 

[0075] Affinrty film formation step (Figure 1 1 A): The affinity film formation step is a step in which a thin film 1 06 is 
formed on ttie base surface from a material that exhibits an affinity to the fluid. Examples of thin film materials that 
©chibit an affinity to aflurd containing polar molecules include silane coupling agents having OH groups, COOH groups 
^ °"- ^'PP'"9' or another known thin film formation method can be employed as the 

method for forming this thin film. The thin film 1 06 should be thick enough that it can be formed in a more or less uniform 
thickness by the above-mentioned manufacturing methods. 
40 [0076] Exposure step (Figure 1 1 B): The exposure step is a step in which the thin film 1 06 is coated with a photore- 
w "^^^^ according to the pattern formation, after which this is exposed and developed to leave behind the 
photoresist 107. The photoresist can be a known material such as PMMA. PBS. or polyimide, and is determined by the 
relaton between the etching method and the thin film material 106. After the photoresist 107 has been applied by a 
coatng method such as spinning, spraying, roll coating, or dipping, masking is performed in the same manner as 
descnbed in Embodiment 4 or 5 above, and the photoresist 107 is exposed. H the photoresist is a positive type the 
mask covers the affinity regions 1 10 in the pattem formation region 10. If the photoresist is a negative type, the mask 
covers the pattern non-formation region 1 1 and the non-affinity regions 1 1 1 in the pattern formation region 1 0 The pho- 
toresist IS exposed from above the mask by exposure to ordinary light or far ulfraviolet rays 

[0077] Developing step (Rgure 1 1 C): The developing step is a step in which the photoresist 107 is left behind in a 
pattem by developing the exposed photoresist. This developing is accomplished by causing a developer to adhere 
through spraying, dipping, or another such method. Next, a rinse liquid is made to adhere by the same method to 
remove any unnecessary photoresist This treafcnent leaves behind the photoresist 107 along the pattern on the thin 

?nJ^^ ^ f*"?'"^ ^^''^""'^ 11 D): The etching step is a step in which the thin film 106 and its remaining photoresist 
1 07 are etched to remove any unnecessary thin film 106. The etching liquid (in the case of wet etching) or etching gas 
dryetching) is selected to be suited to the etching of the thin film 106. which is the material being etched 
[0079] The above step removes the thin film 106 from everywhere except the affinity regions 1 10 in the pattem for- 
mation region 10. and forms the pattern formation region 10 and the pattem non-formation region 1 1 on the base 100 
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surface. 

[0080] As discussed above, with this Embodiment 6, it is also possible to manufacture the substrate of Embodiment 
1 by photolithography, which is commonly used as a thin film pattern formation method. 

[0081] If the base 100 is formed from a material that exhibits an affinity to the fluid, then the manufacture involves 
5 leaving a thin film that exhibits no affinity in the pattern non-formation region 1 1 and the non-affinity regions 1 11 in the 
pattern formation region 10. If the base 100 is formed from a material that exhibits no affinity to the fluid, then the man- 
■ ufacture involves leaving a thin film that exhibits an affinity in the affinity regions 1 10 in the pattern formation region 10. 

Embodiment 7 

10 

[0082] Embodiment 7 of the present invention relates to a method for manufacturing the substrate of Embodiment 
1 by application of a charge to the substrate. 

[0083] Figure 12 illustrates the substrate manufacturing process in this Embodiment 7 in cross sections. 

[0084] Charge application step (Figure 12A): The charge application step is a step in which a charge is geriefated 

75 on the base 100. A material that lends itself to charging is used for the base 100. For example, if the nriaterial is a pol- 
ymer, polyethylene terephthalate can be used. It is also possible to use PVK/Se. PVK-TNF. CFL/CTL, bTL/CGU CTL 
(CGL), or the like, or an inorganic semiconductor based on selenium. Si:H, CdS, ZnO, or the like, which are used as 
photosensitive materials in laser printers. A charge application means such as a corona charger used in a laser printer 
is used in order to apply a charge 205 to the base 100 surface. The substrate surface is uniformly charged by bringing 

2o' the corona charger or other charge application means into proximity therewith. In specific terms, a DC high voltage of 
6 to 8 kV is applied to a tungsten wire with a diameter of 50 to 100 ^im, and corona discharge is performed 8 to 10 mm 
away from the base surface. 

[0085] Decharging step (Figure 12B): The decharging step is a step in which energy 206 is selectively applied to 
the pattern formation side of the uniformly charged base 100 so as to partially release the charge 205. Specifically. 

25 when optical energy or the like is supplied, optical carriers are produced and transport occurs in the exposed area, the 
surface charge is lost and an electrostatic latent image is formed on the surface. Laser light is preferable as tiie energy 
supply source. This is because a latent image can be formed in a finer pattern. In addition, ultraviolet rays or other such 
optical energy may be added using a mask. When polyethylene terephthalate is used as the material for tiie base 100 
as mentioned above, the decharged regions are the pattern non-formation region 1 1 and tiie non-affinity regions 1 1 1 in 

30 the pattern formation region 10. 

[0086] Bonding step (Figure 12C}: The bonding step is a step in which electrostatic attraction is utilized to bond a 
powder material 1 01^^ to the charged region that was not decharged. This powder material 1 07 is a material such as a 
toner for a laser printer, for instance, and a material that can be bonded by electrostatic force is used. The material used 
here becomes a surface that exhibits an affinity to a fluid containing polar molecules after fixing. This material can be 

35 steel, glass beads, iron powder, one of these that has been coated with a resin, a mixture of a magnetic material and a 
resin, or the like. In specific terms, the powder material 107. which has the Ojiposite polarity from that of ttie charged 
region on the base 100, adheres by electrostatic force to the region where the charge 205 is present. 
[0087] Fixing step (Rgure 12D): The fixing step is a step in which the powder material 107 adherir^ to the base 100 
surface is fixed. Once the powder material 107 adheres to the charged region of the base 100 due to the above-men- 

40 tioned electrostatic force, heat is applied to the l^ase 1 00 to melt the powder material 1 07 and fix it to the base 1 00. As 
a result, the affinity regions 1 10 are formed by the fixing of the powder material in the pattern formation region 10. 
[0088] As discussed above, with this Embodiment 7. the substrate of Embodiment 1 comprising affinity regions and 
non-affinity regions can be manufactured by charging a substrate and fixing a powder material. 

[0089] If the base 100 is formed from a material tinat exhibits an affinity to the fluid, tiien the manufacture Involves 
45 leaving a tfiin film of a powder material that exhibits no affinity in the pattern non-formation region 1 1 and the non-affinity 
regions 111 in the pattern formation region 10. If the base 100 is formed from a material tiiat exhibits no affinity to the 
f lukl. then the manufacture involves leaving a thin film of a powder material that exhibits an affinity in the affinity regions 
1 10 in the pattern formation region 10. 

so Embodiment 8 

[0090] EmlDodiment 8 of the present invention relates to a manufacturing method in which a f Dm is formed directly 

on a base by using a printing technique. 

[0091] Rgure 13 illustrates the substrate manufacturing process in tfiis Embocfiment 8 in cross sections. Rgure 13 
£5 'serves to illustrate the manufacturing method when offset printing, which is a type of lithography, is utilized, for example. 
[0092] Printing step (Figure 13A): The printing step is a step in which a film having an affinity to the fluid, or a thin 
film with no affinity, is formed by a specific printing method. The printing apparatus must be one with which a hard sub- 
stance such as a substrate can be printed. The difference from conventional printing is tiie use of a material that fornrts 
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an affinity region or non-affinity region of the present Invention instead of ink. If the 100 exhibits no affinity to a fluid con- 
taining polar molecules, the material 1 08 is bonded by this printing apparatus to just the affinity regions 110 in the pat- 
tern formation region 10. If the 100 exhibits an affinity to a fluid containing polar molecules, the material 108 is bonded 
by this printing apparatus to the pattern non-formation region 1 1 and to the non-affinity regions 1 1 1 in the pattern for- 

5 mation region 10. In the figure, only the transfer roll 207 is depicted out of the entire offset printing apparatus. The thin 
film material 108 is transferred from the transfer roll 207 to the pattern formation side of the base 100. The printing 
method is not limited to offset printing, and can instead be direct printing or another lithographic method, or relief print- 
ing, intaglio printing, screen printing, a method that makes use of static electricity or magnetism, or the like. Specifically, 
any printing method with which a thin film material can be bonded instead of ink to a base by a known printing method 

10 can be applied. 

[0093] Fixing step (Figure 1 3B): Once the thin film material has been transferred to the base 1 00. a heat treatment 
or other known technique is applied in order to stabilize the thin film material 108. This step allows the manufacture of 
a substrate on which a thin film is formed only in the affinity regions 110 in the pattern formation region 10. 
[0094] As discussed above, with this Embodiment 8, the substrate of Embodiment 1 can be manufactured by utiliz- 
15 ing a known printing method to bond a thin film material. 

[0095] If the base 100 is formed from a material that exhibits an affinity to the fluid, then it is printed with a thin film 
exhibiting no affinity in the pattern non-formation region 1 1 and in the non-affinity regions 1 1 1 in the pattern formation 
region 10. If the base 100 is formed from a material that exhibits no affinity to the fluid, then it is printed with a thin film 
exhibiting an affinity in the affinity regions 1 10 in the pattern formation region 10. 

20 

Other Variations 

[0096] The present invention is not limited to the above embodiments, and many other variations are also possible. 
[0097] For instance, the disposition of the affinity region and the pattern shapes in which the base is formed shown 
25 in Embodiment 1 are merely examples, and can be variously modified. Both a spotted pattern and a linear pattern can 
be variously modified in terms of the size, shape, and layout thereof. This is because these elements are determined 
according to the properties of the fluid. 

[0098] Also, the method for manufacturing a substrate is not limited to those given in Embodiments 2 to 8 above, 
and various permutations thereof are possible, as long as [the substrate] is divided into a pattern formation region and 
30 a pattern non-formation region. 

INDUSTRIAL APPLICABILITY 

[0099] With the present invention, a region having an affinity to a fluid and a region not having an affinity to a fluid 
35 are regularly disposed on a substrate, which makes it possible to provide a substrate with which a suitable amount of 
fluid can adhere to a pattern formation region of a specific surface area. 

[0100] Also, the preserrt invention comprises a step for regulariy disposing a region having an affinity to a fluid and 
a region not having an affinity on a substrate, which makes it possible to provide a method for manufacturing a substrate 
with which a suitable amount of fluid can adhere to a pattern formation region of a specific surface area. 
40 [0101] Therefore, a fine pattern that could not be formed in the past unless numerous steps were entailed using 
expensive equipment In a factory or the like can be manufactured easily and inexpensively. 

Claims 

45 1 . A substrate for forming a specific pattern, being a substrate for forming a patterned thin film by causing a specific 
fluid to adhere. 

comprising a pattern formation region patterned in a specific shape for forming the thin film, and 

said pattern formation region being constituted by the disposition according to specific rules of an affinity 

region having an affinity to said fluid within a non^ffinity region not having an affinity to said fluid. 

2. The substrate for forming a specific pattern defined in Claim 1 , wherein a plurality of said pattern formation regions 
are disposed by specific rules. 

55 3. The substrate for forming a specific pattern defined in Claim 1 , wherein said pattern formation region is famed in 
a specific graphic shape. 

4- A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
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prising the steps of: 

forming a paraffin layer by applying a paraffin coating to a base that exhibits an affinity to the fluid; and 
removing said paraffin layer by supplying energy to an affinity region having an affinity to said fluid such that 
5 said affinity region is disposed according to specific rules within a non-affinity region not having an affinity to 

said fluid in a pattern formation region in which said patterned film is formed. 

5. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

10 

forming a paraffin layer by applying a paraffin coating to a base that exhibits no affinity to the fluid; 
removing said paraffin layer by supplying energy to a non-affinity region not having an affinity to said fluid such 
that an affinity region having an affinity to said fluid Is disposed according to specific rules within said non-affin- 
ity region in a pattern formation region in which said patterned film is formed; and 
15 removing said paraffin layer by supplying energy to a pattern non-formation region in which a patterned thin 

film is not formed. 

6. A method 'for manufacturing a substrate for forming a patterned thin f Bm by causing a specific fluid to adhere, com- 
prising the steps of: 

20 

forming a metal layer from a specific metal on a base that exhibits an affinity to the fluid; 
removing said metal layer by supplying energy to an affinity region having an affinity to said fluid such that said 
affinity region is disposed according to specific rules within a non-affinity region not having an affinity to said 
fluid in a pattern formation region in which said patterned film is formed; and 
25 Immersing said base from which the metal has been selectively removed in a mixed liquid containing a sulfur 

compound. 

7. A method for manufacturing a substrate for forming a patterned thin f Bm by causing a specific fluid to adhere, com- 
prising the steps of: 

30 

forming a metal layer from a specific metal on a base that exhibits no affinity to the fluid; 

removing said metal layer by supplying energy to the region other than the pattern formation region in which 

said patterned film is formed; 

removing said metal layer by supplying energy to a non-affinity region not having an affinity to said fluid such 
35 that an affinity region having an affinity to said fluid is disposed according to specific rules within said non-affin- 

ity region in said pattern formation region; and 

immersing said base from which the metal has been selectively removed an a mixed liquid containing a sulfur 
compound, 

40 8. The method for manufacturing a substrate defined in either Claim 6 or 7. wherein said sulfur compound has the 
opposite property from that of the surface of said base in regard to affinity to said fluid. 

9. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

45 . 

masking a base that exhibits no affinity to the fluid with a mesh mask that covers the region other than a pattern 
formation region in which said patterned thin film Is formed and also covers a non-affinity region not having an 
affinity to said fluid such that an affinity region having an affinity to said fluid is disposed according to specific 
rules within said non-affinity region in said pattern formation region; 
so plasma-working said base covered with the mesh mask; and 

performing a modification treatment on the base surtece that has been excited by said plasma working. 

1 0. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

55 

masking a base that exhibits an affinity to the fluid with a mesh mask that covers an affinity region having an 
affinity to said fluid such that said affinity region is disposed accordfng to specific rules within a non-affinity 
region not having an affinity to said fluid in a pattern formation region In which said pattemed film Is formed; 
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plasma-working said base covered with the mesh mask; and 

performing a modification treatment on the base surface that has been excited by said plasma working. 

1 1. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
5 prising the steps of: 

masking a base that exhibits no affinity to the fluid with a mesh mask that covers the region other than a pattern 
formation region in which said patterned thin film is formed and also covers a non-affinity region not having an 
affinity to said fluid such that an affinity region having an affinity to said fluid is disposed according to specific 
rules within said non-affinity region in said pattern formation region; and 

performing a modHicatlon treatment on said mesh-masked base by irradiating it with ultraviolet rays. 

12. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

masking a base that exhibits an affinity to the fluid with a mesh mask that covers an affinity region having an 
affinity to said fluid such that said affinity region is disposed according to specific rules within a non-affinity 
region not having an affinity to said fluid in a pattern formation region in which said patterned film is formed; 
and 

performing a modification treatment on said mesh-masked base by irradiating it with ultraviolet rays. 

13. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

forming a thin film from a thin film material having an affinity to said fluid on a base furnished with a surfece not 
having an affinity to the fluid; 

providing a photoresist such that an affinity region having an affinity to said fluid is disposed according to spe- 
cific rules within a non-affinity region not having an affinity to said fluid in a pattern formation region in which 
said patterned film is formed; and 

etehing the base on which said photoresist has been formed and etching the region other than the region 
where said photoresist is provided. 

14. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

forming a thin film from a thin film material not having an affinity to said fluid on a base furnished with a surface 
having an affinity to the fluid; 

providing a photoresist that covers the region other than a pattern formation region for forming said patterned 
thin film and also covers a non-affinity region not having an affinity to said fluid such that an affinity region hav- 
ing an affinity to said fluid is disposed according to specific rules within said non-affinity region in said pattern 
formation region; and 

etching the base on which said photoresist has been formed and etching the region other than the region 
where said photoresist is provided. 

15. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 

applying a charge to the entire surface of a base that exhibits no affinity to the fluid; 

dissipating the charge by applying energy to the region other than a pattern formation region in which said pat- 
so terned thin fflm is formed; 

dissipating the charge of a non-affinity region not having an affinity to said fluid such that an affinity region hav- 
ing an affinity to said fluid is disposed according to specific rules within said non-affinity region in said pattern 
formation region; and 

bonding a specific substance to the affinity region where the charge was not dissipated. 
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16. A metiiod for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
prising the steps of: 
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applying a charge to the entire surface of a base that exhibits an affinity to the fluid; 

dissipating the charge of an affinity region having an affinity to said fluid such that said affinity region is dis- 
posed according to specific rules within a non-affinity region not having an affinity to said fluid in a pattern for- 
mation region in which said patterned thin film is formed; and 
5 bonding a specific substance to the affinity region where the charge was not dissipated. 

17. A meHiod for manufacturing a substrate for forming a patterned thin fflm by causing a specific fluid to adhere, com- . 
prising the step of: 

10 printing an affinity film in an affinity region having an affinity to said fluid such that said affinity region is dis- 

posed according to specific rules within a non-affinity region not having an affinity to said fluid in a pattern for- 
mation region in which said patterned thin film is formed on a base that exhibits no affinity to the fluid. 

18. A method for manufacturing a substrate for forming a patterned thin film by causing a specific fluid to adhere, com- 
75 prising the step of: 

printing a non-affinity film in the region other than a pattem formation region in which said patterned thin film 
is formed and in a disposed^ affinity region having an affinity to said fluid such that said affinity region is dis- 
posed according to specific rules within a non-affinity region not having an affinity to said fluid in said pattern 
20 formation region on a base that exhibits an affinity to the fluid. 
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FIG. 2 A 



FIG. 2 B 



FIG. 2 C 
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FIG. 5 A 



FIG. 5 B 
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